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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor light-emitting element which 
can prevent occurrence of short circuits caused by the adhesion of solder, shape 
variations in emitted light, and decline in its light output, a method of manufacturing the 
element and an installation substrate used for the element. 

SOLUTION: A semiconductor laser element 1 is manufactured by sticking a laser chip 
20, constituted by forming a p-side electrode 2a and an n-side electrode 2b on a 
crystalline substrate 21 to an installation substrate 30, constituted by forming first and 
second solder films 3a and 3b on a support body 31. The chip 20 has a step A that has 
the electrode 2a protruded more than the electrode 2b. The substrate 30 has a step B 
where a fist solder film 4a protrudes more than the second solder film 4b and is higher 
than the step A. At sticking of the chip 20 to the substrate 30, consequently the 
electrode 2b first comes into contact with the second solder film 4b, and thereafter, 
the electrode 2b comes in to contact with the second solder film 4b. Accordingly, the 
protrusion of solder is less likely to occur to near the electrode 2a, even if the 
protrusion of solder occurs near the electrode 2b. Since a p-n junction is generally 
provided near the electrode 2a, the adhesion of solder to the junction is suppressed. 
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fOf»®±l;H, WUZmZ&l 0 tim<D—M<D')- 
Htfii3 2, 3 3*W$ntt^. 'J-Htli3 
2, 3 3ti. &£rzte&-®&&tsiiHz&r)Ml$.-rz>z 
<ha*T#S. U— K«SJ|3 2, 3 3(1 E 

RaS«3 0«a>SJBfc^>li. &&«iJJ:tf&fl£« 
lfbfcfltii£UT ; fe&t,>. ^<DU-K«SS3 2, 3 3 
tt. HKr^b^i^tc, SfcHfT^xin l (Hi) ic 
^i*stifcfc:>i 7. is (bid i-tn-en^'ftw 

ftTfr>*. HiJ-H«M32. 
3 3<DfflJCtt, »5 0|tmO|«IH«»RW6nT^«. d 
C"C. U— FMW3 2. 3 311 *fB«Kfilt<5 m 
lO'J-FtMj *«fctf rjg 2 © U - Hfltj OA#W 

[0 0 2 6] ESS«3 0OU-HtU3 2, 3 3CD 
±fctt, m*Htt4 a*3j;tf8 2¥ffltt4 b##jfc* 
tlTlf**. Sl¥ffll4 a£«fctf||i2#BB«l4 bit ^ 
mt>. «. &-IB^&, ig-S&£& (SnPt) , 
-Y >$?j.— (I nSn) . -f (I 

Bl4 aCDJ9£ft3. 5/jmTa&0. S2fffli4bCDf 
Stt7 (imT*5. Tttt>-&, Jfil¥fflBl4 a©;g®t 
JB2*fflil4b©aH5a:©gl:ISBtt3. 5 (iml:&5. 
iuf, SB1*B9«4 a*«trXJB2*Batt4 btt, #R 
WfCiHt* ruii©¥BBffiij *5J;tf r^2©#B3«J CD 

[0 0 2 7] tfSR^oajt^ft] #Cfc, * 

[0 0 2 8] S-T, H2C^UfeJ:5lc, #J 7 7 
-f 7«k0<t*isaai«2 l oiBi;, Mx«mocvd 
(Metal Organic Chemical Vapor Deposition) fe\Z<k 
0. nS!GaN.J;Dfc*nfi!n>*? FJ12 2, nlA 
IGaNi0&5nI^7yh'l2 3, GalnNiD 

12 5*5j:tfpa!GaNJ;0&-5pfi!l:J>:5'i7 M26 

[0 0 2 9] nfljn>^ hg2 2*^6 p#J^>^^ h 
M2 6 $TC0#Jg£fifcg$1*-;fc©-S. Uy^77-fM 
ffl^Tpi3>?^M2 6tpI^77HI2 5£— 

0. p#|3>^^M2 6. pl^75/l i i2 5, Stt 
124, fe,fci;nl^77 KI2 3$I«Wl:iSl„ 
n#Jn>^ FJI2 2 £gtH£-t*.5„ nfflijn 
h»2 2<D||i]fl!^ll:nMti2 b^MRmz 
WfiCtZ. niti2bWl,&®'6, piffl3>^^ 
FB2 6CD±lcp#J«®2 a *ara?w 
[0 0 3 0] pffltg2 a*5«fcornffll«ffi2 b£^tt-? 
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*lM&lsfc<D*>. SSSfi2 l^pffitg2aO!S^ 
(61 (H2»Z*3lt^,ffi®lCit5g-r-57J(6]) IC^LTSIIIC 
0%O4lT^td'r«. -tOO*, #t«Lfc— *r©#|® 

k, — #®£ttftn«*-n-6n&j£-r«. 
•E-n^ti^ufc©^. *&aa«2 1 £ D flj«ffi2 a© 

— tfyy^«»»J«*n*. COU- tf?77*Opl«S 
2 a©iliniti2 b ©^Btcoffllcfi. H2K:jR 
bfe<kplC. giA (2. 7 Mm) *WSnTH4. 
10 [0 0 3 1 ] 3£J$#:3 1 ©^ffilr, U— F€g 

13 2, 3 3*)<y + , X/Vj/^ffiS^.^«^»telC<fc 

oBtfrrz. «ev»t, u-K«si3 2, 33^1 

fc, SBl^fflBM a*5j;tfSfi2¥ffll8l4 bSItft/ii: 
icfcOMtS. cnicio. EiSfi3 0«sn 
•5. Z\<DmWc&&3 0CD|fSl¥HBl4 aO«Itg2* 
B3tt4 b<OS®trorat-«. gfB (3. 2 Mm) #0 

[0 0 3 2] ^T. H4 (A) iZ^klstc&oiZ. V— 
*t*y72 0 *±TK<ES*fcttl8Ti!«»«3 0 ICS 
20 ta^it, P#JflM2 a:fc<fctfnflfl«ffi2 b£?gl¥ffi 

14 a*;J;tfSB2¥-ffl$i4 b (C-?-n-€ : ttjg/te£-e--5 < , & 
IC. H^U&^JtlJEESMlCioT, U— tf^y^2 0 <h 
gB^1S3 0 gOjfJEE73trJ0BE-r-5. CCD 
JPJEEtt. !ff-y7'2 0COJSS (H4T«_k®) <hBE 
t&»£3 OCOJSStco^ffttffi^^^^-^fT^. 

I2fffll4b^jxli«2 8 O'ClCim^LWC^-B- 

C0>mm$, ^1¥EBI4 a:fc<fcO:Sf52¥fflffil4 b 
cO^t^lW^-r-SfcJOlC. gjjitfX (N, ) fcSUtt* 
30 SltfX (H, ) *fett^ne.COS^7.COf?H^rf J [ct5 

[0 0 3 3] tCt, SS1S3 OICfctt-Sa^B 
(3. 5 Mm) fffy7"2 0 dim -5 grig A 

(2. 7 Mm) J; 0 fcTC^fci*. 1/-If?y7'2 0t 
ffif&*«3 Oi^&fe^bitTinjE-r&i, ftUCnfl 
**2 bA»«2^Bait4 bfc»U, ^-COCO^ p|Jti2 

a*i*ii|6fflgi4a»:»-r*. -rtj.t>%, mi^mm4 

a© (*PJE7J(6]IC*5^^) ^»ia. SB2¥Btt4bcD 
ffiiDfe/h^K •£•©£<&, H4 (B) I^L/cJ: 
40 nM12 bCOjfi^{C*^^^2^ffl^4 bCOtt 

^UJUi£DT*>. pflSfl«2 aCDifi^Kimslgl* 
EB14 aCOIi*.(±lL«rtlx.e>n^ 0 cco^^lcbx. H 
4 (B) lC^bfcJ;5lC. Ea9:a«3 Oil/— y-'^y^ 
2 0 ttf9&0£?t>i£t>tlZ>. p<ffl*®2ai:U- 
FMI3 2#&i6g£*l. nItl2bi'J-K«H 

[0034] sa^a«3 o ti/- tf^->7 p 2 o tcoaso 

^ii-^Tbfeco^. 6Hf&«1£ 3 0 cogffi (t-7S:t) 
^. U-1f^^7 p 2 0#lco®<hS*tcO®) 3d$5V 

so 1 1 (Hi) i-^ic^$nfe«B«i 5\z. m 
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'J-FMI3 2itT>l 7 £:£'7'fi'WT'}g*gU U 
-FtffiI3 3 <hfcf>l SiSr^-f tWTSJg1-5. « 

»ja»j*LfciMei 2££i$^x* 1 1 \zrnm. 

CttKiD. Si Kwbfci|MWMfi3fcg|ll 0 0 

[0035] immnwrnonm *ic, 

©SS*l="PV>TRWra. 04 (A) 43«fctf (B) ICjj* 
l/fcJ:3C, ER££3 0££t?Sgt2B (3. 5 m 
m) *tU— tf?-yzf2 0 fCiJW-S&MA (2. 7/im) 10 
&Q*>±Z^tztb. U— 0<hgE^S«3 Ot 
£¥fTlCftfc£fc1±TJrai&f ft»](Cnffl!l«ffi2 b 
#Sf52#fflffil4 blcJSU ^©<Z)5. p<BWi2a^ 
1 ¥ffl!4 atCfirTS. fot, nffiI2 bfCttftT 
3SfS2#fflffil4 b^g|5(C«*-HJf iiMoTt), p 

mn.m.2 &\zn^t^\^mA a<D^^<D\t^.ai 

V\ZfflZ.t>riZ>. pni&I Cr^tfe*., nS^5>>K 
123, ffitti2 4&&ZSvMV?y h'I2 5 ©«Jgg|5 
#) Hpffltl2 a©ifi»K»»t6tlT^*fcJ6. pflj 
«S2 a©«IC*»*«l^ffl«4 a<Ott»Ub«t^i; 20 

[0 0 3 6] 05«, V- *fJ-v?2 OtCiSttagMA 

tEiaaiS3 otcfett^auBwjtiva-h^i© 

■5. S5(C*^T. MS0 10 0%t}t ->3-h^ 

[0 0 3 7] i5d^> U— WyZf2 OCDgHAtC^f 30 
■TSgBf9:*«3 0»grHB©lt, -Tftfr^B/ArtU* 

•>a — h^&e>5£*ktf*:m\zM<J>VT^Z>) 

-5. Ctltt. B/ArtU £9 04 

(B) (C^Lfct-SIC pflti2 a«|t!>fli:«f»$B 
1¥HK4 a©«*mL*«flfeUfc<^fc»Tr»-5. 

[0 0 3 8] :ro»fl:t5^TB. pn&^g&CD~> 
3- RcigH-f -S^&K^TW:. — j&tc 8 0 %£Lk£> 

1. 2^B/A^3 40 

tt. B/A^:nm±^t<^5t, n#J«g5 1G5jfi 

[0 0 3 9] ->3-h7FA(C||t--5^S*0<i:L 
T9 0%fiLh#g#£*l£«£fC«. H5A»5. 
1. 3^B/A^2. 5 

[0 0 4 0] BUtBWJL&.fcSK:. *»Sfi©#*K:J:n 
tf. il«4 a<h?82¥EJSl4 bi©gf*p« 50 
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S2 a tnflltffi2 b 0 fe*#< Lfc©T." 

£2¥fflK4 b*<tt*ffl-rd£fci&-3Tt>. Sl^Si 

4 acDtt*aib«^i;ic< <&o, t£oT. ^ea»«^ 

pffld«ffi2 aOjfi^<D^BB©«*ttl 
L#B&lt£tt& U- *ftft<D^.^M^<D^m<D 

[0 0 4 1] U— tf^-y7 p 2 0»&HAJC*frs 
Eg££3 OCOgrMB (Olt (B/A) Si. 2£Lh3W 

T<t-rn}f, p nge£a&<z>->3- h^eg; 0*8 0%^ 

±{C-r-5Ci^T#-5o iI©Jt£l. 3Ri: 

2. 5£tT<h-rtl«. pn^^gf5(D->3-h^@*0^ 

[0 0 4 2] JDAT. *Sig©^T-«. E^*«3 0 
<£>«®£¥*!®<>:U »J— F«RJ13 2, 3 3£5V>K1 
I^CJP^KLT. 3£ 1 #EBBl4 a*5«t^2^BaM4 b 
©0$co*t?E^:S«3 0 fd*3tts©MBS-^a?).5J;5 

•3, U— h*«S3 2, 3 3OSS£I^c0T5Ctfc 

*jfi©»j8T?tt, mi*mm4 a£>&zfm2*mm4b 

£Ei&S«3 OKRUt*. y^Opfl)fg2 
atnM!2 b Cjft»t-5 J: 5 KLTfcfi^. 
[0 0 4 3] B6I1 SB 1 0KBKO»SIC« 

tci'—tf3 L y72 0A\t, pmnm&&zm&me>MW; 

&J&m\Z&ZW&m2 8tt. p^n>i5'^ M2 6*5<i; 
^pS^77 FJ|2 5*tXy^>^fcJ:D|ij^StlfcfflJ 

P^3>^^ HI26 Kj^L&V><fc5&0£tCJE2j£$tt 
TV>«. Ttttoft, PI3>??M2 6W12 8 

*tt*P«WI2 9tt. ^tBLfcp^3>^^ M2 6 

[0 0 4 4] k— *f?y72 0 A*. 0 4(3^bfcE^ 

&¥«M*U--!f*?£ftS Z\<D&M&HZ 
*^Tt>. *?3 L y-72 0 A©gg (p(Bffl2 90 
•±ffltn««i2 80±ffliOSg) A^OfeEiaS 
S30 (04) fC*5tta^l^fflK4 aiS2«4 
b«i:<DailBS:^:^<-rtl« < pn^-&a5(C*3ttS->3 

[0 0 4 5] {.m2<n$£m<DWm *5E^W^2 
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v>mm<nwm\z-o^Tm.m-?z>* mm, *mi&<Di&m 

[0 0 4 6] mi \Z7K\stz&0\Z. SS^»«3 0ACD* 
jBfcfc^T. pfill«g2 at^miffflK4 a© 
jfi^(C««4 5*tJg^^nT^-5. $4 5<Z>^f£&® 

W^fflffiHa, 4 bGDlflmift<. *8l¥Hffit4a 10 
£&A,-eig 2 #BBJ&4 b £K#«WCJg/£;*nT^5. 
i4 5tl i§«t5 0/im, WUOOMmTSO, p 

mmm2 aomm-ftfa (m^Y^fa) tw-ffiz, -rft^ 

4 511 m^li^ i/>tfV-t£E\z£.V)Mm.-?2>Z\}i 
#T*#-5. f 1«4 aOTSRKfeH-r-S'J-KWg 
13 2it 14 5tf)|*igRg;T, ««— ^TigML 

r#tj <D-m#m\zttfe-rz. 

[o 04 7] i<D^m^w-nx'Kz)pmmm2 20 

aWMtti^rft (04>Y*(rJ) \z\M.3z-rz>JjttQ&xJj\P}£. 
S«-rst, X*[6l(C*3^T. (U-HHI3 2fCJ: 
Olb^fc) M4 5<D2-D(DWmd(Dffl\Zl<—*fT-y7' 

<KCpffliMS2 atC*f|^-r^.^l#BaM4 aCDtt^-WL 

OtDpnS^g&fCfrfrfr-f (C, U-H«@«3 2t»o 
T»4 Stfjefncam&tr. CttlCfcO. #EB<DW— 

[0 0 4 8] icDJ^K. *H]6gcD^T«, SEi&«« 30 

3 0\Z^X. p«««2 aC»rftra*l#ffl«4 1 
0#ffCjS4 5*^Lfcfc«6, fitfCp#Mffi2 aWffliJ^ 

T. SBlO*JfiO»!8J:0t>, £<=.»;:-> a- h^&<S>fg 

[0 0 4 9] ft*. *mM<DBm\Z. BEi&«}£3 0<Off§ 40 
lfffli4 a,hSS2#ffl«4 btro&llB*^ U— tf^ 
7 7*2 0©pffltl2 atn|ti2 btCgfAiO 

*. o<Dmi¥mm4 &<D®\zm 

4 5&&is.Tz>z.iiiz£r)^ it^-mvrc^m^MizmL 

[0 0 5 0] [JB 3 OftjfiCDJBfi] 3 
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8 icfeit^ i x - i xmxmmmm-c$>z. *$m<DK 
-<?>&f&mm\z\,zm~ ©#^£tfu -e<z>i£ffliai£«* 

IS-T-So ft*. B8fci5HT. U— *f^?Zf2 0\Z*SVf 
S#S:#I$], t6b^pfflfS2 aOigfcH^ft («EBIC 
tt^T^^lfi]) ZYUfatmrnTZ. ifi:3 1l; 

¥frTfl^) Y #16] IcStft ft#|flj * X*[cQ £ fem? -5. 

[0 0 5 1] #5fe5S<Dft^T*fi, 0 9IC^L^J:plC. 
Sl«4a©g«I (0*±®) Q^MC 1 It 
4>ft< tfcX^fttC&t^T, p {SMS 2 a <Z>Jgfl4® (0 

fc. <fc9$f£L<te, 3ll#ffiJ8S4 a cDgegSffi©®* 
Pifl2 a©gMI©I8IJ;Dfe/h$<ft5 ( t5 

■*f9-<y72 o tESSlS3 o toftSo^to-a-oRfcJBi 
#B3M4 aatftfliciSlttT^LTfc, pltS2 a® 

ffiijs®sT«^btc<^„ ffiot, p nm&mz&vz 
[0052] ;:t, *mm<D&mc>9)%:<Dm»m\z-D 

^T®.m?Z>. Pi«l2 a^0 9IC^Lfe«k5/cCg# 

f©IM7 0 0MmtU 
$S22£2 5 0 /iiniLL SB 1 #EB$l4 a £0 9 

*6 8 0 AtmtL. @a$2 0 0 (iratLf;. Sfc, gg 

1 *BB^4 aCDtfeH5i»C 1 tt, X#|fi](C^UT p#Mffi 

2 aOtMKMC 2 JcOfcrtfflKftBU Y^fftK^T 
Pffl«®2 aO^^C2<tDt>^fliJ(c^m-r-5J:pf: 
Lfc. l^-1f^-y7 p 2 0igESS«3 0 <h ^650^*3 

f y / 2 0 O p n g^g|i»<D y a - h ©^4 
v-3-h^SS0«9 8%T-a5o 
fco — #. p «tl 2 a if 1 ^EBI 4 a ©iftfflM 
tfmC (^ftlfc, — ffl^7 0 0 Mm-etei2#2 5 0 w 

mcDg^) p«fg2 ans&mmt.'mi^m 

h^g*0«8 0%T*feofc. T&fcS, *^CD^«| 
('<fc0, ->3-hWS0id%l. 2miZl5]±t2>ZL£ 

[0 0 5 3] fSl¥fflfl£Ha 

<DmMffi<n$&$$mc l*^ x^iPjiY^op^ictj^ 

T. Pffl«@2 aCD^SI5|SC2«t0fcF*g#JlCfir«-r-5< ; fc 

[0054] ft*. *&m<Dntm\t* &wtmm3ov>m 

1 ^E^4 a<i:^2#BBM4 birODg^B^ U-1f^ 
•^^2 0C0p#J«S2 a tnflij«@2 b iO&llAJ; 0 

-5. fftfc-5, #BBK4 a»^i$P«g!£p#J«S2 a©^ 

a<Dtr\.m^eH$&mV&1ffMV, Z\tHZ& 0 p nj^^gp 
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[0055] ^<-3fr<Dmm<DM&&&zm&m 
^zmfeztizbo-vtetK, mtv-i*-* (le 

D) l:l«UTfefil>. Ifcfc, ¥##fg3fcS^ 1 0 0 © 

WtgT*-5„ 10 
[0 0 5 6] 

fSSi©«ffiK#JT©¥ffl©kU^HiLat£i;{;:< 
<&5. «EoT, S8l©«SM©flJf;:ia:tf<=> 

p n&-&g&^©¥ffl©#*«£i;K:< <&o> p 20 
n Jt^glHc&tt-S -> a - h ^rlWjt-T 2. d i -5 <h H 
•5#l*£*-f-5 = £<=>{;:, p nl&^afWcD¥ffl©tt*W 

©<st* K±-r-5 c i *^tr^ i ^ p a^^-r -5. 

[0 0 5 7] »*JS2/«£Ub»^8©U-rn^ 
1 CltO***^*^ ©»ift*ft. 9 & 

1 2 ©iA-rn*> i iE«©sBiaa«icj;ti«. 

S6 2#BBffilKJg2©mffiltSl7&t&U Si©* 

sti&p njg£g|w©¥Ba©tf*«£i;i;:< <fc0, p 
5^€r^-r^>o s^tc p n}g£aw©¥ffl©tt#rt* 

[0 0 5 8] ^e>IC. 3?S^L»^1 5CDt,i 40 
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^fcA/TSg 2 ©¥fflJ&££#©W;:$fSfl£Jgfirr-5«fc 3 

\zLtz<Dx\ mzm i ©#BaK^«*mbfct Lxfe. 

tc<<&£. {tot, ¥ffl©te*liJ LICE'S p n&Gm 
KiJtt-Sv'a-K £-Affim©g{t:teJ:tffc:-Affl2> 
©<£T£ m±t & £ .h #T t* -5 „ 

[0 0 5 9] »*«1 7iS«©¥i#MifO 

@it*ffi-e«. <it>— ^ftKiJl^T, lgl©¥ffl 

T. ¥ffl®l©¥S#^-;/:/©p n&^W©#»#|»lt 
tt-5>>3-K t*-A^K©^{t*5«fctftf-Atti;f|©<£ 

[0®©mw«£i9w] 

im i ] #f§93©ifs i ©igj£©^gg©###u~ vm^- 
[02] 0 i iZ7jkLrz*mfti>— vm^w— vr*t-f 
[03] si iz^Lrc^mwi— vm^nmwLmfanm 
[04] 01 KTKhtz^m&xs— *?m=T-v>mm35tik*wi 
[05] miomm<oBtfc<?>%im&Btw-rzrc!r)C>ft&. 

0-cab-5<, 

[0 6] 2 OHIW^iCf ^.f tftL/- if 

* t © s gp e la w t -a fc & © m m m x- $> -s . 
[0 7] *3m<D&3o%m<D : &mz&z>¥m-w-i'-- y 

[0 8] 0 7 C*»*V I I I -V I I I ^ililST 

1 V-^mT. 2a-pMi. 2b-nlt 

ffi, 4 a-JBl©*Ba«l, 4 b-fl52 0*Bam. 10- 
rty>r— z?, 1 12-Ri§mfl. 2 

0, 2 OA, 2 0B, 2 0C-U—*f7-y~7, 2 1 ---jfiS 
2 2 -n^n>i5'i' hg. 2 3 — nUi7 7y h* 
B. 2 4-gftI, 2 5-pIi;77HI, 2 6-pI 
3>^^h®, 3 0 -EttSft. 3 1, 3 2-U-Kt 
4 5-|, 10 0-f#*^8f. 
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[ItHa3Mll*12fll6B ( 1 9 9 9. 1 2. 
1 6) 

i^mmiE 1 1 

[si] *5zw<Dm i e>mm<DMm<D¥m#i'— *fm^ 

[0 2] 01 tfJg^OU— vf^-yf 

[03] 0il:Sbfcf^l/- ^^OE^SIS©^ 
jfi£S-f®r®0-Zr<&3. 
[04] 0UC^bfc^#^U— tf^<7)^ifi^ffi^ift 

wr £ tz tt ©us row ® 0 t * s . 
[0 5] *i©*ifio»*oa»*s«i«r*&j&©i*tt 



[0 6] !Bl <D$ZM<DMm<Q&BWtZ&2>¥mftU— tf 

put© u— »f r-y •jomm&mrmmm-c&z. 

[0 7] *fg^©m2©*ig<D^C^S^«ftU— tf 

^©ssp*sftw-r-&fc*©»f®0T*-5 < , 
[0 8] *5£m<Dm3<Dmmc>M&\z&z¥mft v— *f 

[0 9] 0 8IC*3ttS I X- I X5cffi»fS0T***. 

1 U—tf^, 2a-pfllti. 2b-nfiiJ« 

4 a-35l©¥EBffil. 4 b-SfS2©¥fflgt 10- 
/V^-^, 12-PJj§!g|5. 2 

0, 2 OA, 2 OB, 2 0C-l/-1ffy^ 2 1 -«S 
2 2-nMn>^i7 hg. 2 3-nl^5yH 
Jf. 2 2 5-pI^77KI. 26-pl 

=t>??hm. 3o-&mmw., 31. 32-u-Ht 

SM, 4 5-91. 1 0 0-*#fl£583tSE«. 
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